[Abstract] The RNA exosome complex plays a central role in RNA processing and regulated turnover.
12. HEK-293 Flp-In T-REx EXOSC10-3xFLAG cells ( [Domanski et al., 2016] ; available upon request) 13 . DMEM, high glucose, GlutaMAX (Thermo Fisher Scientific, catalog number: 31966047) e. Discard the supernatant, resuspend, and combine the pellets in ice-cold PBS (~100 ml total volume), within two 50 ml tubes.
Fetal bovine serum (FBS), tetracycline-free
f. Centrifuge at 1,000 x g for 5 min (4 °C). g. Continue to monitor the culture by cell counting and medium color. When the cell density is very near or exceeds 3 million cells/ml and begins to lighten in color towards orange, dilute the cultures to ≤ 3 million cells/ml with 200 ml suspension medium.
Note: We have been unable to inoculate new suspension cultures directly from frozen cell stocks of suspension conditioned HEK-293 Flp-In T-REx cells. Therefore, we freshly condition cells for each new suspension growth, and then maintain cells in suspension for the needed duration. The difficulty in inoculating directly to suspension and the lower maximal cell density observed for HEK-293 Flp-In T-REx cells compared to HEK-293TLD cells may be due to the absence of the SV40 large T antigen in the former
h. Once this 400 ml of medium is very near or exceeds 3 million cells/ml, remove 50 ml of the culture from each and use this to seed two or more new 100 ml cultures at ~0.5-2 million cells/ml (if desired). To the remaining 350 ml of culture, add 50 ml of suspension medium supplemented with 8 ng/ml Tet (1 ng/ml final), and incubate overnight (~16-24 h). (Domanski et al., 2012) . This protocol can be miniaturized using smaller culture vessels for pre-tests of that nature.
Note: We observed that 1 ng/ml of tetracycline in suspension culture was sufficient to give expression comparable to 5 ng/ml in adherent growth. However, we encourage researchers to test expression in their hands by carrying out an anti-RRP6 Western blot after induction
i. Harvest the cells by centrifugation, wash and freeze in LN2 as described in steps d-j in section A1-Adherent cell growth-above.
B. Cryomilling procedure
The cryogenic disruption of the mammalian cell pellets has been previously described (Domanski et al., 2012; Taylor et al., 2016; LaCava et al., 2016) . Briefly, pre-cool a milling jar, 2 x 20 mm grinding balls, a metal spatula, and a 50 ml tube by immersing in LN2. Remove any LN2 from the jar chamber and place the cell pellets inside. Set the counter balance and clamp the jar in the Retsch PM 100.
Run the machine for 3 milling cycles of 3 min each (reverse rotation, 1 min interval, no break time)
at 400 RPM. Cool down the milling jar with LN2 between cycles. Recover the resulting cell powder using a spatula and transfer to 50 ml tube. Store at -80 °C.
C. Coupling of the anti-FLAG M2 antibodies to Dynabeads M-270 epoxy
The production of anti-FLAG magnetic medium has been previously described in detail (Cristea and 
D. Affinity purification
A general procedure describing and demonstrating best practices for affinity purification using mammalian cell powder and magnetic media has been previously described (LaCava et al., 2016).
The following implementation has been optimized for obtaining human RNA exosomes. Here, DIS3-exosomes are referred to as ExoI and the DIS3+ exosomes are ExoII.
1. Pre-cool a metal spatula and 4 x 2 ml safe-lock tubes in LN2.
2. Weight out 4 x 250 mg of HEK-293 EXOSC10-3xFLAG cell powder.
Note: It is important to keep the cell powder frozen. Leave the tubes in LN2 until the next step is initiated.
3. Place the samples in the rack, open the caps, and let them stand at room temperature for 1 min.
Add 1,250 μl ExoI or ExoII solution to each (see Recipes).
Note: ExoI solution yields DIS3-exosomes, whereas ExoII yields DIS3+ exosomes.
5. Vortex at maximum speed to fully resuspend the cell powder (should not require more than 30 sec), and immediately place the samples on ice.
Note: Once the cell powder is resuspended, the sample should be held on ice between all manipulations throughout the procedure unless otherwise stated. 
